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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XuUMHUs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YINIYOJIEHHOTO H3Y4YEHHUs 3aHMMAEeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHHKOB IIKOJbI, HEOOXOAUMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpaMme mno XuWMHM Ha3HAY€HUE MpeaAMEeTa «XUMHS» IMOJTydaeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBISIFOTCSA CJIEAYIOLIME BBIMOJIHSEMbIE MPOrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOrO Npoduis;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXO0I0B K (DOPMUPOBAHMIO COJAEPKATEIBHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTAaHAaBIMBAaET WMHBAPHAHTHOE MPEAMETHOE COJIep)KaHue, 00sA3aTeabHOe
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUN  00ydYaromerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApHAHTHOM) COCTABJISIOLIEH COJAEpKaHMs y4eOHOro MpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PI'OC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  A3TanoM  MOJYy4YEHUS  XHUMHUYECKOIO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHEe TEOpEeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k minaHUpyeMbIM pe3yjbTaTaM OCBOCHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI pallMOHATU3alUU y4eOHOro TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmdeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOrO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUN O CTPOEHUM BEILECTBA, XUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX IMPEJACTABICHUSAX O CTPOECHUU aToMa. XHMMHUYECKasl CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHMU3MaX PeaKIHii.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSIHUE CMEXHbIE IpeAMEThI. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUIl B XUMHUU U B (U3HUKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMMKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K MPUMEPY, TaKHE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUSI, TUIICBAPCHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7a4eil MepBOCTENEHHON 3HAYMMOCTH SIBISETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJEHHOM YpOBHE M3y4YeHHUS NpeaMeTa Mpearnosiaraet
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEHIEHMH  MpoOJem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MUPOBO33pEHUSI U OOIEH KyJIbTypbhl YEJIOBEKa, a TaKkKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOTO MTPOU3BOJICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
I'PaMOTHOTO PEIICHUs MPOOJIeM, CBA3AHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yrIyOJIeHHe  TPEJICTaBICHMA O  HAydHbIX  METOJaX  ITO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanmuzanuu MEepBOOYEPEIHBIX BOCIHUTATENIBHBIX M PAa3BUBAOIIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTU SIBJICHUW MPUPOJBI,
YBOKEHHUS K TMpOLEcCYy TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAaMOKOHTPOJIO W  CaMOBOCIHMTAaHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO yCHIENTHOM MpodecCuoHaIbHON U OO0IECTBEHHOM JIeSITeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKON eI TEILHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BasleHTHbIE BO3MOXKHOCTM aroMa yriepoja. XHMHYEcKas CBs3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). THUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE MIPEICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOEHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnextpoHHbie APPEKTH B MOJIEKYIaX OPraHUYECKUX COCTUMHEHUM (MHIyKTUBHBIN
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYeCKHX BEIIECTB W MarTepuajaMd Ha HX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30Mepus. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMs, [IUKIN3ALNH, TUPOJIN3a, KPEKUHTa, TopeHus. [Ipeacrasienue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTAaH, IUKJIOreKcaH) HUKiIoankaHoB. CrnocoObl MOMyuyeHus u
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEGHUE MOJIEKYJ] AalKeHOB, SpP*-
ruOpuan3aiys aTOMHBIX opOuTaineil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJUMEpU3alUMU U okucieHud. lIpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha JBOWHYIO CBs3b. CIIOCOOBI MOJyYEHHS] U TPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymynuposanmvie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHS Y XUMUYECKUX CBOWCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoenunenne. I[lonumepusanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMyYEHUS U IPUMEHEHUE aTKaUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKMHOB, SP-
ruOpuan3aius aTOMHBIX opOuTaneil yriepoaa. dusmyeckrue CBOWCTBA AJIKUHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

Apomartudeckue yriaeBoaopoisl (apeHsl). ['omonoruueckuil psji apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTIEBOAOPOJAHOM pajuKalle, PEaKUHH NPHUCOCIUHEHUS, OKHUCIEHHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusanus cruposna. CriocoObl NOTyYeHUsS U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTHUECKHH), pU(GOPMUHT, TUPOIHU3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIleHHUs] TalloTéHa Ha THAPOKCOTPYNIY, HHUTPOTPYNIy, [HAHOTPYIIIY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpPOJIOB Pa3IMYHBIX KJIaccOB (oOeclBeuMBaHHE OPOMHOM WM
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriepoga ¥ BOJOpPOJa B OPraHWYECKUX BEILECTBAX, IOJY4YEHUE HTHICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHue ¢ Kojuiekuuamu «Hedpte» u «Yromby», ¢
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HA MpUMEpe
METaHoJIa W J3TaHojda). ['oMonorudeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upsl, HOMEHKIaTypa U uzoMmepus. OcobeHHOCTH (HUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne 0 MexaHHU3ME peakiui HYKJICO(DHIBHOTO 3aMeIleHUs.
JlefictBue Ha opraHu3Mm denoBeka. CrnocoObl TONyYeHHS U TMPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH30apHOTO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHMUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpymIibl. ['oMosiorudeckue psiabl albJeru0B U KETOHOB, 00Ias
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4YeHUs U IPUMEHEHUE aJIbJCTUI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAEIbHBIX M aPOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upsl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpUs U
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPIKAIIUX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmast xapakrepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuael). MoHocaxapuIbl: TJIIOKO3a, (pPYKTO3a, Tajakro3a, pudo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA M HaxoxAeHHE B npupoje. PoTOCHUHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. llpumeHeHue TIIIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH Opranu3Ma. Jlucaxapuasl: caxaposa, MajbTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMalla W LEJUTIOJIO03bl. XHMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMsS] BEIIECTB M HUX IPEBPAILECHHIA:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJECHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHUpPTa AUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBHE PAacTBOpa TIIOKO3bI ¢ TuapokcuaoM memu(ll), B3ammomericTBue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMHHBI — OpraHMYecKue MPOU3BOJAHBIE amMMuaka. Kiaccudukanus aMuHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETHUUHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
CoJn aIKWIIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIy4YeHUs] UM NpUMEHEeHHe anudarnueckux aMuHOB. llonydeHue aHuWiIMHA U3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTaeiabHble MPEICTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaklMs MOJMKOHJICHCAIUK, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIE PEAKLIMU Ha OEJIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHUYECKHUE Kay4yyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPOIPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
ODHEPreTUYECKUM YpOBEHb, BEIIECTBO, TeJlO, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IbBIXaHWE, OEJIKH, YTICBOIBI, JKUPBI, HYKIEHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHUCIIA. DHEPreTHUUECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB II0 AaTOMHBIM — OPOMTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Iepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM H IepuoAaM. J3Hay€HUe
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U JJuHA CBsA3H. [10JIIpHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEpPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTammoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MacChl BEIIECTB; 3aKOH COXPAHECHUS W IPEBPAILICHUS
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIE peaklMi. XUMHUECKOoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutnyeckas auccornuainusi. CuibHbIE W ClIa0ble DJIEKTPOJIMTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3ioKEeHHE TEPOKCHUIA BOJOPOJA B MPUCYTCTBUM KaTalIM3aTopa, MOJAEIH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ amoreHoBoAopobl. BaxkHeune KuCIOpoaCoIepKaliue
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoga. Ou3znyeckue U XMMHYECKUE CBOMCTBA M NMPHUMEHEHHE KHUCIOpOoJa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoicTBa. CepoBogopona, cynbduasl. Oxcupn cepoi(lV), oxcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoOU KucioTel. [Ipumenenne cepbl U €€ COeqUHEHNN.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
U €r0 COeAMHEHUN. A30THBIC yTOOpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xummudeckue cpoiictBa. Dochunpl u pochun. Oxcuasl dochopa, ochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoXAeHUWE B NOpuUpoje. AJUIOTPONHbIE MOAU(PHUKALUU.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucinora u eé€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpOCTBHIX BEUIECTB, 0OpPa30BaHHBIX YIJIEPOJIOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Okcun kpemuwusi(1V), kpemMHHEBash KHUCIIOTA, CUJIHKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHu  metamwioB.  OOmme  cnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX OdyeMeHToB. Hatpuii u kanuii: mnomydeHue, Qusnyeckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPUMEHEHHE IPOCTBIX BEIIECTB W HMX COEIUHEHHM.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



ATIOMUHWI: TTOTydeHue, (GU3nIecKre U XMMUIECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucTuka MeTauioB 1o004HbIX mnoarpynn  (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coequHeHuil. OKCUbl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [losyueHue 1 npuMeHeHne XxpoMma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnetimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKMCIUTENbHbIE CBOMCTBA.

du3nyeckre U XMMUYECKHE CBOMCTBA jKeJe3a U ero coenuHeHuil. OKCcuapbl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MYECKUE W XHUMUYECKHE CBOMCTBA. AMQpOTEpHbIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCJIOPOJE, HM3Y4YEHUE KOJUIEKUMH «MeTaiulbl M CIUIaBbD), B3aUMOJICHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpaMH KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop U UX COCTUHEHUSY,
«Mertaibl TIaBHBIX TOArPYIID», «MeTamibl HOOOYHBIX MOATPYII.

XuMus U KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O Hay4YHbIX MeETOoAax I[IO3HAaHUS M METOJIOJOTUA HAY4YHOTO HCCIIEIOBAHUS.
HayuHble npuHUIKNBI OpraHu3alui XUMHYECKOTO MPOU3BOACTBA. [IpoMbIlsIeHHbBIE
CIOCOOBI MOMYYEHUsI BaKHEUIIUX BEIIECTB (HA MpUMEpE MPOU3BOJICTBA aMMHAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsiT H 340pOBbE UenoBeKa. JlekapcTBeHHble cpencTtBa. lIpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XHUMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC M00aBKU. Poilb XuMum B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckue u mapdromepHsie cpeictBa. beitoBas xumwus. [IpaBuna
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

Pacuérnrie 3ana4n.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYacCTBYIOIIMX B PEAKIMU BEIICCTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJH M MOJISIPHOUN
KOHIICHTPAIIMM BEIIECTBA B PAacCTBOpE, JOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOlmed u
HEOpraHudeckol XuMuu B 11 Kiacce oCyIIeCTBIAECTCS Ye€pe3 UCIOIb30BAHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
HM3MEpPEHHE, IKCIIEPUMEHT, MO/I€J1b, MOJICTIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, YHEPTHsI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJIE3HBIC UCKOIAaeMbI€, TOILIURO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIUICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEM,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeca M TO3HABATEIbHBIX MOTHUBOB B TMOJYYEHHHU M MOCIEIYIOIIEM
aHanu3e WHQPOpPMAIUU O MEePEOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMUYECCKUMU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popMupOBaHHS KYJLTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KypeHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJiacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUIYAJbHOW TPACKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH II€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAlMOHATIBHOTO NPUPOOTOJIb30BAHMUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUIECHUS, SKOJIOTHUYECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUSI 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOJbI U UYEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOM 0a3bl MaTEepUaIbLHON KYJIbTYpbl, B pEUICHUM TI00ATIbHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIFOUCHHS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B Pa3IUYHBIX cepax MpopecCuoHAIbHON
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, HayYHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GYHKITMOHAIBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU TMOHSITUN M YCTAHABIMBATH MX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKHUE PACCYKJICHUS (MHAYKTUBHbBIC, JE€IYKTUBHbBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITELHO C(OpPMYJIMpPOBAaHHBIE BOMPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyJIUpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAsl JUTEepaTypa XHMHUYECKOIO COJEp)KaHUs, CIpPaBOYHBbIE IOcoOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wHPOpPMAIIUM, HEOOXOAUMOM IS BBIMOJHEHHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxeMbl, rpadyKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aga4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaju3aluu yueOHOTo NMpoeKTa, U (OpMyIUPOBATH BHIBOBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
JEATEIBHOCTD, ONpenessass €€ LeNM W 3a7add, KOHTPOJIUPOBAaTH U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsX, CBA3AHHBIX ¢ XUMHUeEH. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK W €€ poju B 00€CleueHUH yCTOMYHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHUn PalOHAJIBHOIO
MIPUPOOTIOIL30BaHNs, B (OPMHUPOBAHWH MHUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIArafOIIMe MOHATHS — XUMAYECKUM AJIEMEHT, aTOM, SIPO U JIEKTPOHHAsA
o0ojoyka aroma, s-, P-, d-aTOMHbIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJTb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeNeT, (yHKIIMOHATLHAS
rpyinmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIC), HM30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reoMeTpuuecKkas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHUCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPE/ICTABICHUS
O MEXaHM3MaX XHMHUYECKHX PEaKlUi, TEPMOJUHAMUYECKHUX U KHUHETUYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHBIN dpdekToi, opueHTanTsl I u Il poga);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIUX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TTepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIONIUE MOHATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHUM  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BELIECTB JJIs WIUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUW: yCTAaHABIMBATH MPUHAICKHOCTh HU3yUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
HomeHknatype (IUPAC) u npuBOIUTh TPUBHAIBHBIC HA3BAHUS MJI OTACIIBHBIX
MPEJACTABUTENICH OPraHMYECKUX BEIECTB (ITUJICH, alleTUJICH, TOJIYOJ, TIULEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, JUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCTATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCIMHEHMSX (KOBAJIECHTHAas W WOHHAs CBS3b, G- W T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TIOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0OObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJIKaHOB, IIUKJIOATKAHOB, aJIKECHOB, aJIKAJIMCHOB,
QJIKUHOB, apPOMATHYECKHUX VYTJIEBOJIOPOJIOB, CIUPTOB, AQJIbJACTUIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYKD  CBSI3b  MEXKAY  HUMH  yYpaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUN OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIUSHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUIECKOE MPUMEHEHUE TIPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIIOJECHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh yYMEHUS MPUMEHSITh OCHOBHBIE omnepaiuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XUMUYECKOU
dbopMyIibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX JJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TMO3UIMH  DKOJOTMYECKOM  O0e30MacHOCTH  MOCHEACTBUSI  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DJKCIIEPUMEHT (MOJYyYeHHE W U3YYEHHUE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHeCTBAaMU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa IKOJIOTHUYECKH 11e71ecCO00pa3HOTr0 TOBEACHHS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICT rtokaszaresns [1JIK;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATH II€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUU MPHUPOIBI, O MECT€ M 3HAYEHUH
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPIHM, B OOECIEYEHUH PAIMOHAIBHOTO MPUPOJONOIb30BaHMS, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHM OJJIEMCHT, aToM, SJIpO aToMa,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMHUYECKass CBsI3b (KOBAJIGHTHAs, WMOHHAs, MeETaUInYecKasi, BOJOPOJHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON peaKkuu, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUS] SHEPTUU MPU XUMUUYECKUX PEaKIUIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(bakToJIOTHYECKHE CBEJCHHUS O CBOWCTBAX, COCTaBe, MOJYyYEHWH U OE30MacCHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HCMHOJb30BATh COOTBETCTBYIOUIUE MOHATUS MPH
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHUMH:  KJIacCUPUIMPOBATh:  HEOPTraHUYECKHUE
BEIIECTBA 10 UX COCTaBY, XUMHUECKHUE PEAKIUU 0 PA3IMYHBIM NMPU3HAKaAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSATEIILHO BEIOMPATh OCHOBAHUS U KPUTEPUU JJIsI KiiacCU(DUKALIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh OJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE WU BO30YXIEHHOE HHEPreTUYECKUE COCTOSIHHSI aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JJICKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKpPbIBaTh CYIIHOCTh: OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe THIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUSA);



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUS! XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; 11€7eC000pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUS SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBAHMUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOM JEATETLHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU,

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSA MPOBOJUTH PACUETHI: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKiuy; 3HAYEHUS BOAOPOAHOTO MOKAa3aTessl pacTBOPOB KHCIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
OnpeIeIEHHOM MacCOBOM 10/l pacTBOPEHHOTO BEIECTBA WUIM JIAaHO B HU30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKACHUE KaUeCTBEHHOIO COCTaBa HEOPIaHMYECKHUX BEILIECTB, OMPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHEM TIpaBUil O€30MacHOTO OOpaIIeHHs C BEIIECTBAMHU U JIA0OPATOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
pasnu4HON (opMe pe3ynbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH MX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
MocyIol U 1abopaTopHBIM OO0OpYyJIOBaHWEM, OOpaIlleHUsT C BeEIIeCTBAaMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOTO Pa3BUTHS, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JauTepaTypa, CpecTBa MaccoBoi nHbopMmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHaJM3UPOBATh XUMUUYECKYIO0 MHGOpMAIKIO, TIepepadaThiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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4.1 ‘ AMUHBL. AMUHOKHUCIIOTHL. beku 12

Htoro no pazneny 12

Pa3pnen S. BeicokomoJieKyIsipHbIE COeAUHEHUSA

5.1 ‘ BricokoMonekynsipHbIe COSIMHEHHS 6

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1
BEILIECTB
1.3 XHUMHYECKUE PEaKIUN 19 1 3
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hewmerast 31 1 3
2.2 Mertabl 23 2
Hroro no pazgeny 54
Pa3znen 3. XumMus u :KH3HB
31 MeToapl TO3HAHMS B XUMUH. XUMUS U 9
' KHU3Hb
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

w/n Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[IpenMer u 3HaYECHUE OPraHUYECKON
XMMHH, TIPEJICTABIEHNE O MHOTOOOpa3nu
OPraHUYECKUX COCTUHEHUIN

DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE U BO30YXIEHHOE COCTOSHUS).
BasieHTHBIC BO3MOXXHOCTH aTOMa yriepoa

XI/IMI/I‘-IGCKaSI CBA3b B OpFaHHqCCKHX
coequHEHUsX. MexaHu3Mbl 00pa30BaHUS
KOBaJICHTHOH CBSI3U, CLIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUsI OpraHUYECKUX
coenuHeHuii A. M. Bytieposa

Bunsl nzomepun: CTpykTypHas,
MPOCTPAHCTBEHHAsA. DJIEKTPOHHBIE

3¢ (exTs B MOJIEKYJIaX OPraHuYeCKUX
COeTMHEHNN

[IpencraBnenue o knaccuukanuu u
cucremaruueckas Homenkiarypa (IUPAC)
OpraHMYECKUX BEIIECTB

Knaccudukanus peakuuii B opraHn4eckoi
XUMHUU




Cucremarusanus U 0000IEHUE 3HAHUN 1O
TEME

AJIKaHBI: TOMOJIOTUYECKHIA PsiJl, 001as
dbopmyna, HOMEHKIAaTypa U U30Mepus,
JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ

10

11

duznyeckre U XUMHUYECKHE CBOMCTBA
aJIKaHOB

HaxoxxneHue aakaHoB B Ipupoxac.
CriocoOsbl MNOJIY4YCHHA U IPUMCHCHUC
AJIKaHOB

12

[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMHUYECKHX CBOWCTB, CIIOCOOBI
TIOJTyYCHUSI U IPUMCHEHUE

13

14

15

Pemenne pacdy€THbIX 3a/1a4 HA
orpezesieHue MOJIEKYIIpHOU (hopMyIIbI
OpPraHUYEeCKOr0 BEIECTBA I10 MACCOBBIM
JI0JIAM aTOMOB JJIEMEHTOB, BXOJAIIUX B €70
coctaB. Cucremaruzanus 1 060011eH1e
3HaHUU 110 TEME

AJKEHBI: TOMOJIOTHUECKHH psiJi, 001Ias
dbopMyna, HOMEHKIIATypa, dJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII.
CrpyKTypHas ¥ LIUC-TPaHC-U30MEpHUs
aJIKEHOB

duzndyeckre U XUMUYECKIE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa




CriocoObI nostyueHus 1 IPUMEHEHNE

16
QJIKEHOB
[IpakTuueckas padora Ne 1 o reme

17 "TTosrydyeHune 3TUIIEHA U U3YyYEHHE €TI0
CBOMCTB"
Pemenue pacu€rHbIX 3a7a4 Ha

18 orpezeNieHue MOJIEKYIIpHON (HOpMYIIbI
OpPraHUYeCcKOTO BEUIeCcTBa
AJKanueHsbl: CONpsHKEHHBIE,

19 U30JIMPOBaHHbIE, KyMYJIHPOBaHHbIE.
OCOo0EeHHOCTH 3JIEKTPOHHOTO CTPOCHHUS

20 XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX
JTMEHOB

21 CrniocoObl 1osty4eHus U IpUMeHEeHue
QIKaTUCHOB
AJKUHBI: TOMOJIOTHYECKUH psiJl, 001as

99 bopmya, HOMEHKIATypa, MEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,
¢buznyeckue cBoicTBa

23 XVMHYECKUE CBOKCTBA AJIKUHOB

24 KauecTBeHHBIE peaklInM Ha TPOMHYIO CBSI3b

o5 CriocoObI nostyueHus 1 IpUMEHEHNE
QIKMHOB

26 Pemrenne 3agad: pac4€rsl 10 YpaBHEHHIO
XUMUYECKON pEeaKInn

97 Cucremaru3zaius 1 0000IIeHHe 3HAHUH 110
TeMe

28 ApEHBI: TOMOJIOTHYECKUH psifl, oO1as




dbopMyIa, HOMEHKIIATypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OcH301a B TOJTyouIa, UX (PU3UYECKUE
CBOMCTBa

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

29
3aMeIIeHUs
XVMUYECKUE CBOWCTBA aPEHOB: PEAKIIUI

30 MPUCOSAMHCHHUS, OKUCIICHUE TOMOJIOTOB
OeH3oa

31 Oco0eHHOCTH XMMHUYECKUX CBOMCTB
CTHpOJIa
Pemenne pac4€THbIX 3314 HA

32 orpezeNieHue MOJIEKYIIpHON (HOpMYIIbI
OpPraHMYeCKOTo BeleCTBa

33 CrniocoObl 1osy4eHus U NpUMeHEeHue
apeHoB

34 ['eneTnueckas cBI3b MEXAY pa3IMuYHbIMU
KJIaccaMH YIJIeBOJOPOIOB
Pacuérel Mo ypaBHEHHSM XUMUYECKHX

35 peakuuii. CucremaTusanus U 00001eHne
3HaHUU 110 TEME

36 [Tpuponnsriii raz. [lonmyTHble HEPTIHBIE
rassl

37 KamMeHHbIit yronb U IpoyKThl €ro
nepepadboTKu
Hed1b 1 ciocoOrI e€ nepepaboTKH.

38 [IpumeHeHne NpoayKTOB NepepadoTKU

HeTH




39

I'enernueckas cBI3b MCKAY pa3InIHbIMU
KJracCaMH yIrji€BoJOpOJ0B

40

41

42

lNanorenonpou3BoAHbBIE YTIIE€BOAOPOIOB:
AJIEKTPOHHOE CTPOCHUE; PEAKIIHI
3aMCIICHHS TajoTrcHa

JleWicTBue 1Iemouei Ha

TaJIOTCHIIPON3BOAHBIC. B3aHMOﬂCﬁCTBHe
JUTraJJIOor¢cHaJIKaHOB C MarHu€M U IMHKOM

Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110
pazneny "Yriaesogopoas”

43

KonTtponpsHast pabora o Teme
"VrneBonopoast"

44

[TpenenbHbIe OJHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKHH psJl, oOmras hopmyra,
CTpOEHHE MOJIEKYJI, U30MEpHS,
HOMEHKJIaTypa, Kiaccuduxanms,
¢duznyeckue cBoicTBa

45

46

XHUMHYECKHE CBOMCTBA IMPEACIIbHBIX
OIHOATOMHBIX CITMPTOB

CriocoObI nostyueHus 1 IpUMEHEHNE
OJTHOATOMHBIX CITIHPTOB

47

[TpocTeie 3¢upbl: HOMEHKIIATypa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKHX CBOUCTB

48

MHOFO&TOMHI)IG CHI/IpTI)II OTUIJICHIJIUKOJIb U
FJ'II/II_[epI/IH, HUx (1)H31/I‘-I€CKI/I€ U XUMHNUYECCKHUC
CBOMCTBA

49

CriocoObI nostyueHus 1 IpUMEHEHNE




MHOI'0OAaTOMHBIX CITMPTOB

@DeHO: CTPOCHHUE MOJIEKYIIbI, (PU3NYECKUE

50 .
cBoiicTBa. TokcMYHOCTH (peHona

51 Xumudeckue cBoicTBa (heHoma

59 CriocoObI mostyueHus 1 IPUMEHEHNE
denona
[TpakTuueckast pabota Ne 2. Pemenue

53 9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME
"CriupThl 1 peHObI"

54 CucremaTtu3zanus u 0000IIeHHE 3HAHUN IO
TeMe
AJBIIETHIBI M KETOHBI: SJICKTPOHHOE

55 CTpoeHHE KapOOHWILHOU IPYIIIbL;
TOMOJIOTUYECKHE PsAJIbI, 0011ast popmMyia,
U30MepHs U HOMEHKJIaTypa

56 Anbaeruipl ¥ KeTOHBI: (U3HUECKUE
CBOWCTBA; PEAKINH MTPHCOCTNHEHHS

57 Peakiiuu okucieHus 1 KayecTBEHHbIE
PEaKIMU AJIbJETUAO0B U KETOHOB

58 CriocoObI TOTyYeHUSsT aTbACTUIOB U
KETOHOB
OHOOCHOBHEIE TTpEIeNIbHBIC KapOOHOBBIE

59 KHCJIOTHI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYI

60 W3omepus 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (PU3NYECKHEe CBOWCTBA

61 XHUMHUUYECKUE CBOMCTBA IIPEAEIBHBIX

OJHOOCHOBHBIX Kap60HOBI>IX KHCIIOT




62

Oco0eHHOCTH CBOICTB MypaBbUHON
KUCIIOTBL. MHOTO0Opa3ne kKapOOHOBBIX
KUCIIOT

63

Oco0eHHOCTH CBOICTB: HENIPEAETBHBIX 1
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THPOKCHKAPOOHOBBIX
kucinot. [IpencraBurenu BeICIINX
KapOOHOBBIX KHCIOT

64

65

66

[TonaTne o MPOU3BOIHBIX KAPOOHOBBIX
KHCJIOT

CrniocoOblI MoTy4eHus U IpUMEHEHUe
KapOOHOBBIX KUCIIOT

CrnosxxHble 3(hUpbl: TOMOJIOTHYECKUHN P,
oOmas popmyna, U30MepHs U
HOMEHKJIaTypa

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

68

69

70

Pemienne pacu€THbIX 3a1a4: IO YPABHEHUIO
XAMHYECKOW PEaKIMU, Ha ONPEIECICHUE
MOJIEKYJIIPHOHM (hOPMYJITBI OPTaHUIECKOTO
BeIIleCTBA

[Ipaktudeckas padora Ne 3. Pemenue
HKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME
"Kap6onoBsie kucinotel. Cinoxubie 3pups"
Kupsl: ctpoenue, pusndeckue u
XUMHYECKHE CBOMCTBA (THAPOIU3)

71

OcoOEHHOCTH CBOWCTB JKHPOB,
COJIEPKAINX OCTATKU HETIPEISITbHBIX




JKUPHBIX KUCIIOT. JKUpBI B IpUpPOE

MpbU1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MooIlee Aeiicteue. Ilonsatue o

72 CHHTETHUYECKUX MOIOIIUX CPEICTBAX
(CMC)
['eneTnueckas cBs3b yIriaeBOJOPOJOB U

73 KHCJIOPOACOIEPKAILUX OPraHUYECKUX
BEIIIECTB

74 Pacuérel o ypaBHEHUSIM XUMUYECKUX
peakui

75 Cucremaru3zanus u 0000IIeHNE 3HAHUH 110
TeEMe
OO11ast XapakTepUCTHKA YTIEBOJOB U

76 KJIacCU(UKalus yrieBoJoB (MOHO-, TU- U
HoJIMcaxapubl)

77 MoHocaxapuapl: pU3NUECKUe CBONCTBA U
HaXO0XXJCHHUE B IIPUPOJIE

78 [TpumMeHeHme TIIOKO3bI, €€ 3HaYCHHE B
KHU3HEIEATEIILHOCTH OpraHu3Ma
Jucaxapuapl: caxaposa, MajbTo3a U

79 nakTo3a. HaxoxaeHue B mpupoie u
PUMEHEHHE INCaXapH]IOB
[Tonmucaxapusl: CTpOEHUE MAaKPOMOJIEKYI,

80 ¢du3nueckre 1 XMMUYECKHE CBOMCTBA,
pUMEHEeHHE

81 [TonsaTue 06 NCKYCCTBEHHBIX BOJIOKHAX

82 Pemienue pacyeTHbIX 3a7a4 Ha

ompeeseHue J0JIU BBIX01a IPOIYKTa




pPCeakiru OT TCOPECTUYCCKU BOSMOIKHOI'O

83

84

CucreMmarusanys 1 0000IeHrE 3HAHUHN 110
pazzaeny

KoHnTponbHas pabota 1o Teme
"Kucnopoaconepsxaniyue opraHui4ecKue
coenuHeHus"

85

AMUHBL: K1accu(UKaIms, CTpOSHUE
MoJIeKy, o011as popmyia, u3oMepus,
HOMEHKJIaTypa v (PU3HYECKHE CBOWCTBA

86

87

88

XUMHYECKUE CBOMCTBA ann(aTuaecKnux
aMUHOB

AHWINH: CTpOEHUE aHWJIMHA, 0COOEHHOCTHU
XUMHUYECKHUX CBOMCTB aHUIMHA

CrniocoObl 1osy4eHus U NpUMeHEeHue
ann(paTUIEeCKuX aMUHOB

89

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1
nu3zomepus, (pu3nuecKrue CBOMCTBa.
OTtaenpHbIE MTPEICTaBUTENH O
AMUHOKHCIIOT

90

91

92

XuMHYecKre CBOMCTBA aMUHOKHUCIIOT, UX
OMOJIOTHYECKOE 3HAYCHHE aMHUHOKHUCIIOT.
CuHTE3 ¥ TUAPOIU3 NENTUIOB

benku kak npupoIHbIE TOTUMEDPHI;
CTPYKTYpHI O€JIKOB

XUMHUYECKHUE CBOUCTBA OEIIKOB

93

A30TCOAEpKAIIHNE TeTEPOIMKINICCKHIE
coeauHeHus. HyKJIIeMHOBBIE KHCIIOTHI:
COCTaB, CTPOCHHE U OMOJIOTHYECKAs POITh




94

[IpakTuueckas padora Ne 4. Pemenue
AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
"A30TcoAepKallle OPraHUYECKUE
coenuHeHus"

95

[IpakTuueckas padora Ne 5. Pemenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Pacnio3zHaBaHKe OpraHUYeCKUuX
coenuHeHun"

96

KonTtponpsHast pabora o Teme
"A3oTcoaeprKalie OpraHu4ecKue
coeuHeHus"

97

98

99

OcHOBHbIE IOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U
METO/IbI UX CUHTE3a —II0JIMMEPU3ALIHS U
ITOJIMKOHICHC AU

[Tnactmaccel. YTunuszanus u nepepadboTka
IUTaCTHKA

OnacToMepsl: HaTypalbHbIN
CUHTETHYECKHE KaydyKu. Pe3nHa

100

BousiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cuHTteTndeckue. [lonumepsl cnenuanbHOro
Ha3HAYEHHUS

101

102

[IpakTuueckas padora Ne 6. Perenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEMe
"Pacnio3HaBaHue maacTMacc U BOJIOKOH"

O06o0011eHNEe U CUCTeMaTU3aIs
U3y4EHHOT'O MaTepuaia mo Teme
"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS"




OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOT'PAMME



11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoabueie  Ipaxrueckue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypes:
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1
aneMeHT. M30Torbl
5 CTpoeHHe IEKTPOHHBIX 000I0YCK aTOMOB, 1
KBaHTOBBIE YHUCIIA
3 Kitaccudukanust XMMIUYECKHX JIEMEHTOB (S-, 1
p-, d-, f-aemeHTHI)
4 Pacripenenenue 31€KTPOHOB 110 ATOMHBIM 1
opouTaIIM
ONeKTPOHHbIE KOH(UTYpaIIK AaTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YKIEHHOM 1
COCTOSIHUH
6 ONeKTPOHHbIE KOH(UTYpaAIIN HOHOB. 1
DIEeKTPOOTPULIATETLHOCTh
Ilepuonnueckuii 3akoH u Ilepuoanueckas
7 cucTeMa XMMU4ecKux annementoB /1. U. 1
MeHieneeBa, CBA3b C COBPEMEHHOM TEOpHUEN
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
3 XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX HMH 1
MPOCTHIX U CIOKHBIX BEUIECTB MO TPYIIAM U
nepuoaam
9 CucremaTtu3zaiys u 0000IICHHE 3HAHUN TTO 1




TEMEC

10

11

12

Buner xumnueckoil cBsa3u. MexaHu3MEl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoseKkyispHbie
B3aNMOICUCTBHSA

BaneHTHOCTE U BaJIEHTHBIE BO3MOKHOCTH
aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM
[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U HOMEHKJIATypa

13

BemecTBa MOJIEKYIIPHOTO U
HEMOJIEKYJIIPHOTO CTpOeHUs. THurbl
KPUCTAJNINYECKUX PEILETOK U CBOMCTBA
BEIIECTB

14

15

16

[IoHATHE O TMCTIIEPCHBIX CHCTEMAX.
IIpencraBneHne 0 KOJJIOUIHBIX PaCTBOPAx
VcTuHHBIE paCTBOPBI: HACBILEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramnornaparst

Crioco0b! BeIpaXKEeHUsI KOHIICHTPALUU
pacTBOpOB

17

Pemenne 3ama4u ¢ HCoOab30BaHUEM ITOHATHI
"MaccoBas J10J151 paCTBOPEHHOTO BemecTna',
"MoJsipHasi KOHUEHTpaus'"

18

19

Knaccudukanust 1 HOMeHKIIaTypa
HEOPraHWYECKUX BEIIECTB

Cucremarusanus U 0000IEHUE 3HAHUN 1O
TEME




20

21

22

KonTtponsHas padora o temam "CtpoeHue
aroMma. [lepuonuueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XMMHYECKUX
anemenToB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOrooopasue BeniecTn"

Knaccudukanus XUuMHYECKUX PEeaKIuii B
HEOPraHWYECKOW M OpraHuYeCKON XMMHUU.
3aKOH COXpaHEHMs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U TIPEBPALICHUS SHEPTUU TTPU
XUMHUYECKHUX PEaKIUIX

TernoBbie 3 (GEKTh XUMUYECKUX PEaKIHii.
Tepmoxumuyeckne ypaBHEHUS

23

24

25

Brruucnenus 1o ypaBHEHHUSIM XUMHUYECKUX
peaKui U TEPMOXUMUYECKUM YPABHEHUSAM
CKOpOCTbh XMMMUYECKOH pPEaKLH, €€
3aBHCUMOCTH OT Pa3IMYHBIX (PAKTOPOB.
Karanus u xaTanu3aropsl

I'omoreHHsIe U IFeTCPOrcHHBIC PCAKIINN

26

27

28

[IpakTuueckas pabora Ne 1 o teme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
CKOPOCTh XUMHUYECKOW peakiuu"

OO6patumMble 1 HEOOpATUMBbIE PEAKIINH.
XHUMHYECKOE PaBHOBECHE
[IpakTuueckas padora Ne 2 o reme

"BausiHue pa3nuuHbIX GaKTOpPOB Ha
M10JIO’KEHNE XUMHUUYECKOTO PAaBHOBECHS"

29

DnekTponuTHdeckas aucconuanusi. CuibHbIe
1 cinabpie 1eKTpoauThl. CTeneHb




Jucconruanu

HNonnoe npousseaenue Boapl. Cpeaa BOIHBIX

30 pactBopoB. Bomopoansrit mokazatens (pH)
pacTtBopa

31 I'maponus coneit. Peakiuu, mpotekaronme B
pacTBOpax AJIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XuMu4ecKe peakiuy B pacTBOpax
3JIEKTPOJIUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. BaxHeWme OKUCIUTENH U
BOCCTAaHOBUTEIIHN

34 MeTto/1 31eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OanaHca

35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB
BEILIECTB

36 Pemenue 3a1a4 pa3nuyHBIX THIIOB

37 Pemienue 3agau pa3auyHbIX TUIOB

38 Cucremarusanus 1 0000IeHNE 3HAHUHN 110
TeMe "XumMnueckue peakiuu'

39 KonTtponbHas pabora o Teme "Xumuueckue
peakun"
[Tonoxenue Hemetamios B [lepuoanueckoit

40 cucTeMe XMMUYeCKUX aieMenToB /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS UX
atomoB. du3nyeckrue cBONWCTBA HEMETAIIIIOB

41 AnoTponusi HEeMETaIoB (Ha IpUMepe

KHCTIOpoJia, cephl, (hocdopa u yriaepoaa)




Bopopona: nony4yenue, pusndeckue u

42 XUMHYECKHE CBOMCTBA. [ 'uapu bl
l"amorensl: HAXOXKIEHHUE B IPUPOJE, CIIOCOOBI

43 NOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBa
I"anorenoBoiopoabl. Baxkneiue

44 KHUCIIOPOJICOIEPIKALINE COSAMHEHUS
raJIOTeHOB
JlabopaTopHble U IPOMBIIITICHHBIE CTIOCOObI

45 nonyueHus ranoreHoB. [Ipumenenue
TaJIOTeHOB M UX COCTUHEHHI
[IpakTuueckas padora Ne 4. Pemenue

46 9KCIIEPUMEHTANBHBIX 3aa4 10 TeME
"T"anorensr”
Kucnopon: nabopatopHsie u

47 MIPOMBIIIJICHHBIE CIIOCOOBI MTOTYICHHSI,
¢buznueckue U xuMudeckue ceoictra. O30H.
[TpuMmeHeHne KUCIopo/ia U 030Ha

48 OKCHUIBI ¥ IEPOKCHIBI

49 Pemienue 3a1au pa3auyHbIX TUIOB
Cepa: HaXOXJICHHE B TIPUPOJIC, CTIOCOOBI

50 MOJTyYeHUsI, PU3NICCKUE H XUMUICCKHE
CBOMCTBA

51 CepoBoaopon, CyabhuIbI

59 Kucnopopaconepxamme coeTnHEHHSI CEPHI.
Oco0eHHOCTH CBOMCTB CEpHON KHCIOTHI

53 [Tpaktuueckas padora Ne 5. Pemnienne

3KCIEpUMEHTaNBHBIX 3a7a4 1o Teme "Cepa u




eé coequHeHus"

A30T: HaXO0XKJICHHE B TIPUPOJIE, CITOCOOBI

54 NOJy4YeHUs1, PU3NIECKUE U XUMHUYECKHUE
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55 Kucnoponconepsxaiue coequHEHHsI a30Ta.
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [Ipumenenue a30Ta U €ro COSAMHEHUH.
A3oTHBIE yoOpeHus
docdop: HAXOKAECHUE B IPUPOJIE, CIOCOOBI

S7 NOJTy4YeHUsI, PU3NIECKUAE U XUMHUYECKHE
cBoiictBa. Pochuast u pochun

58 Oxkcunsl pocdopa, pochopcoaepxaiine
kucnotbl. Comu pochopHO KUCTOTHI

59 [Ipumenenue docdopa u ero coeTMHEHUH.
®dochopubie ynoOpeHus
[IpakTuueckas pabora Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "A30T H
dbocdop u ux coenuHeHus"
VYraepon: HaXoXJeHHE B IPUPO/JIE,

61 aJIOTPOIHbIE MOAUUKALNHY; (U3HUECKHE U
XUMHYECKHE CBOWCTBA, TPIMEHEHHE

62 Oxkcua yranepona(Il), Of(CI/II{ yriepona(IV),
yroJibHast KUCI0Ta U €€ coNu

63 Pemenne 3a1a4 pa3muyHBIX THIIOB
Kpemuuii: HaxoxJieHHue B IPUPOJIE, CIIOCOObI

64 MOJy4eHHUs1, PU3NUECKUE U XUMUYECKHE
CBOMCTBa

65 Oxkcua kpemuusi(IV), kpeMHHeBast KUCIOTA,




CHJIMKAThI

[IprMeHeHre KpEMHHUS ¥ €T0 COSTMHEHUH.

06 CrekIi0, ero MmoJiyueHue, BUIbI CTEKIIa

67 Pemenue 3aay pa3nu4HbIX TUIIOB

68 CucremaTtu3zaiys U 0000IICHHE 3HAHUN TT0
teme "Hemeramibr"

69 KoHTtpoinbHas padora mo Teme "HemeTamnsr"

70 AHanm3 pe3yinbTaToB KOHTPOJILHOW PaObOTHI,
KOPPEKIHsI OIUO0K
[Tonoxxenue metamios B [leproaunueckoit

71 CUCTEME XUMHUYECKHX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JEKTPOHHBIX
000J10Y€K aTOMOB METAJIJIOB

79 O6mue ¢puznyeckre CBOMCTBa METAIIOB.
[IpuMeHeHHEe METAIIOB B OBITY M TEXHUKE

73 Cmnassl MetaioB. Kopposust metannoB

74 Pemenne 3a1a4d pa3nu4HbIX TUIIOB
DNEKTPOXUMHUYECKHUH Psil HAMPsHKEHUN

75 MeTansoB. O01mue crnocoObl MOTyYeHHS
METAJIJIOB
OO6mas xapakTepucTuka MeTayioB [A-
rpynnsl [lepuoanyueckoit cucTeMbl

76 XAMHUYECKHX 3JIEMEHTOB. HaTpuii u kanuii:
nonyueHue, GU3ndecKue U XUMHUIECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COCOUHEHUU

77 OO6mmas xapakTepucTuka MetamioB [1A-

rpymmsl llepruoauyeckoi cucteMsl




XUMHUYECKHX DJIEMEHTOB. Maruuiu u

KaJIBIIWIA: TTOJTy4eHre, (GU3nIecKue u
XUMHYECKHE CBOMCTBA, MPUMEHECHHUE
MPOCTHIX BEUIECTB U UX COCTUHEHUMN

78

79

80

JXKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHHS

AJTOMUHUN: TIOJTyYeHHE, PU3NUECKHE U
XUMHUYECKHE CBONCTBA, IPUMEHEHHE

AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUIPOKCOKOMILIIEKCHI aTFOMUHUS, UX
pUMEHEHUE

81

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

82

83

84

[TpakTuueckast pabota Ne 7. Pemenue
DKCIIEPUMEHTAIIBHBIX 334a4 110 TEME
"MeTasuibl TIaBHBIX oArpymnn”

OO11ast XapakTepUCTHKA METAJIJIOB
no6ouHsIx noarpymi (b-rpymm)
[Tepuonuueckoil cuCTEMbl XUMHUECKUX
3IIEMEHTOB

dusnyeckrue U XMMHUYECKHE CBOMCTBA Xpoma
u €ro COCHHHCHHﬁ, HUX IPUMCHCHUC

85

Baxwuelimme coenMHEeHNsI MapraHia.
[TepmanranaT kayiusi, €ro OKMCIUTEIbHbIE
CBOMCTBA

86

duznueckre 1 XUMHYECKHE CBOMCTBA JKeJlesa
u ero coenuHeHun. [lomydenne n
IIPUMEHEHHUE CIUIaBOB XKelle3a

87

dusnyeckue U XUMUYECKUE CBOMCTBA MeIU U




€€ COCIMHEHMM, UX IPUMEHEHUE

duzndyeckre U XUMHUYECKIE CBOMCTBA OWMHKa

88 U €T0 COCMHEHUH, UX MPUMEHEHHE.
I'mapOKCOKOMILIEKCHI IMHKA
[TpakTuueckas padora Ne 8. Pemenne

89 9KCIIEPUMEHTAIIBHBIX 3aa4 10 TeMe
"MeTasibpl TOOOYHBIX MOArpyMI"

90 Pemenue 3a1a4 pa3nuvHbIX TUTIOB

01 O06001IeHre U CUCTEeMAaTH3AIHS H3YYEHHOTO
Martepuaina o teme "Mertanibr"

92 KoHTtpoinbHas padora o teme "Mertamibt"

93 AHanm3 pe3yinbTaToB KOHTPOJIBLHON PabOTHI,
KOPPEKILHsI OIIHOO0K
Posib xuMuu B obecrieueHNH yCTOHYUBOTO

94 pa3BuTHs yenoBeuecTBa. [loHsTHE O
HAYYHBIX METO/aX MCCIIEIOBAHNUS BEIIECTB
HayuHble npuHIUIBI OpraHu3auu

95 XMMHUYECKOT0 IIPOU3BO/ICTBA.
[TpompblIIIeHHbIE CIOCOOBI MOTYYSHHS
BaKHEHIIINX BEIIECTB

96 XUMHUECKOE 3arps3HEHUE OKPYXKaromei
CpeZbl M €ro MOCIEICTBUS

97 XHUMHS U 310pOBbE YEITOBEKA.
JlexapcTBeHHBIE CpeCcTBa

08 Xumus . Ponb xumun B o0ecrieueHun
MUILEBOM 6e30MacHOCTH

99 Kocmernueckue u napgromepHbie CpeicTBa.

BriToBag xumus




XuMHs B CTPOUTENBCTBE. BaskHeiue

100 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHBIC 1
MaTepHuabl
101 XuMHUS B CEITbCKOM XO3SMCTBE. 1
Opranudeckne U MUHEPAIbHBIE YI00peHUs
102 CucreMmarusanys U 0000IeHNE 3HAHUI 110 1
TeMe
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., [Ipo3nos
A.A., Jlyaun B.B.; nox penakuueii Jlyauna B.B., O61iecTBoO ¢ orpaHMueHHOM
OTBETCTBEHHOCTBIO «/JIPODA»; AkmonepHoe o0mectBo «M31aTenbcTBO
«IIpocBemenue»

* Xumus, 11 xmacc/ Epemun B.B., Ky3emenko H.E., [lpo3nos A.A., Jlynun B.B.;
nox peaakuueit Jlynuna B.B., O01iecTBo ¢ orpaHU4eHHONW OTBETCTBEHHOCTHIO

«JIPODA»; AkninonepHoe obmectBo «M3narenscTBo «IIpocBemienne»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

dI'MC "Mogd mkona"
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